Few studies have examined the prevalence of hypertension among Asians living in the United States. Multiyear data from the Los Angeles County Health Survey were used to investigate the prevalence of hypertension among Asians and Asian subgroups, and risk factors associated with the disease, using descriptive analysis and multivariate logistic regression. Age-adjusted prevalence of hypertension in Asians was 23.4%. Among Asian subgroups, age-adjusted prevalence of hypertension was lowest among Chinese (20.0%), and highest among Filipinos (32.7%), and several factors were identified as associated with hypertension. Hypertension among Asian-Americans is a serious public health concern, requiring culturally sensitive best practices, and evidence-based approaches to improve prevention and control among Asians.
Background/objective
Asians have emerged as the fastest growing major ethnic minority population in the United States, currently comprising 5.6% of the U.S. population and 36% of immigrants (United States. Dept. of Commerce. U.S. Census Bureau, 2012; 2010 American Community Survey and other Census Bureau data; Pew Research Center, 2012) . However, few studies have examined the prevalence of hypertension among Asians living in the United States.
The primary objective of this study was to investigate the prevalence of hypertension among adult (18 years or older) Asians and Asian ethnic subgroups in Los Angeles County (LAC), which has the largest county population of Asians in the U.S. In 2014, Asians comprised approximately 15% of the LAC population (about 1,500,000) (Population Estimates, n.d.). A secondary objective of this study was to investigate risk factors associated with hypertension among Asians.
Methods
We aggregated data from the four most recent cycles of the Los Angeles County Health Survey (2005, 2007, 2011, and 2015) , a periodic, random-digit-dial telephone survey of the non-institutionalized population of Los Angeles County. Methodologic changes were made to the survey beginning in 2011. In the 2011 and 2015 surveys, the Los Angeles County Health Survey (LACHS) incorporated cell phone users and adopted a more sophisticated raking procedure in weighting the survey data. These changes were made to maintain survey representativeness and validity and are similar to those made to the Behavioral Risk Factor Surveillance System in 2011 (Pierannunzi et al., 2012) . Additional details regarding the survey design, content, and weighting methodology are reported elsewhere (Simon et al., 2001; Yi et al., 2015) . Interviews were conducted in English, Spanish, Mandarin, Cantonese, Korean, and Vietnamese, with one adult randomly selected from each household. Asians comprised 3191 individuals in the sample. The comparison groups included Latinos (n = 11,420), whites (n = 13,442), and blacks (n = 3188). The remaining survey sample consisted of 585 adults who identified as Pacific Islander, American Indian/Alaska Native, and Other. These were excluded from the study due to inadequate sample sizes. The final study sample included 31,241 adults.
Hypertension was defined by a positive response to the question "Have you ever been told by a doctor or other health professional that you have high blood pressure or hypertension?" Similar definitions of self-reported doctor-diagnosed hypertension have been used in other studies (Tormo et al., 2000; Ikeda et al., 2014) .
We conducted descriptive analysis to quantify the prevalence of hypertension and other factors that had previously been demonstrated to be associated with hypertension. Furthermore, we performed multivariate logistic regression among Asian respondents to examine the associations between hypertension and demographic characteristics (age and gender), socio-economic status (education and federal poverty level), acculturation proxies (nativity, number of years living in the US, and language used most at home), body mass index (BMI), and health behaviors (physical activity, smoking and drinking). All analyses were conducted using Statistical Analysis System version 9.3 (SAS Institute Inc., Cary, NC).
Results

Demographic characteristics of the Asian sample
The characteristics of the study sample (unweighted): among the adult Asians (3191) 53.8% were female. The median age was 49.0 years. 14.5% were 18-29 years old, 37.7% were 30-49 years old, 26.7% were 50-64 years old, and 21.2% were 65 years or older. 35.2% were Chinese, 14.6% were Korean, 17.1% were Filipino, 10.3% were Japanese, 6.8% were Vietnamese, 7.5% were South Asian and 8.4% were Other Asian.
The characteristics of the weighted study population of Asian subgroups are detailed in Table 1 
Prevalence of hypertension among Asian subgroups
Among Asian subgroups, the age-adjusted prevalence of hypertension was the lowest among Chinese (20.0%), and highest among Fig. 1 ). The age-adjusted prevalence of hypertension was significantly higher among Filipinos (p b 0.05), compared to whites. After adjusting for age, gender, Asian ethnic subgroups, education, income, nativity, language most used at home, smoking, drinking, physical activity and BMI, Filipinos were found to be at significantly higher risk for hypertension than whites, and Chinese were found to be at lower risk.
Factors associated with hypertension among Asians
The prevalence of hypertension was highest among Asians aged 65 years or older, those who had less than a high school education, were living in poverty, foreign born but living in the U.S. over 10 years, did not meet physical activity guidelines or were physically inactive, or overweight or obese (Table 3) . The associations between hypertension and the dependent variables were found through crude/unadjusted ORs. These factors included age group, education, income, nativity, smoking status, alcohol drinking, BMI status.
After adjusting for age, gender, education, income, nativity, and language most used at home, smoking, alcohol drinking, physical activity, and BMI, Asian adults aged 30-49, 50-64, 65 + years were 3.0, 8.9, and 30.5 times more likely to report being diagnosed with hypertension, compared with those aged 18-29 years.
Asians who were foreign-born (but living in the U.S. over 10 years) had borderline increased odds of hypertension compared to those U.S. born.
Asian adults who were categorized as overweight or obese were, respectively, 2.4 and 3.6 times more likely to report being diagnosed with hypertension than their normal-to-underweight peers.
Discussion
Though the prevalence of hypertension among Asians has been increasing rapidly in other countries, few studies have examined the prevalence of hypertension among Asians and Asian subgroups in the United States. Although the prevalence of hypertension remains highest among Blacks in LA County (37%), hypertension among Asians and Asian subgroups may be an under-recognized public health concern. The 2011-12 National Health and Examination Survey found that hypertension in non-Hispanic Asians (18+) was 24.7%, (Nwankwo et al., 2013) similar to the finding in our study. Los Angeles County is home to the largest and one of the most diverse Asian populations in the U.S., allowing us to report disaggregated results for Asians. We found the prevalence of hypertension varied among Asian subgroups, and was highest among Filipinos, who also have higher rates of obesity and diabetes (Shih et al., 2014) . The prevalence of hypertension among Asians has been increasing rapidly-from our study and other studies in the US and in Asian countries (Jose et al., 2013; Wang et al., 2014) . Increased attention should be paid to Asian subgroups that are at significantly increased risk for hypertension, particularly Filipinos.
Additionally, several factors were identified as associated with hypertension in this Asian sample. These include age group, federal poverty level, and being overweight or obese. This can inform the development of effective prevention programs targeting the population that this sample represents. These factors are similar to risk factors for hypertension that have been identified among other racial/ethnic groups in the U.S. that have been more thoroughly studied.
Limitations
We acknowledge several limitations of this study. The data are crosssectional and cannot be used to infer causation. Second, the data are also self-reported, and therefore subject to recall bias. Third, the 2005-2007 data do not represent individuals living in group quarters, such as in nursing homes, college dormitories, or jails. Fourth, increasing proportion of cell phone only households in the populations were not considered in this study, and there may be differential rates of cell phone only users in different racial/ethnic groups and in different Asian subgroups. These may impact the results related to trends in prevalence of hypertension. Fifth, due to sample size limitations, the data were aggregated over a 10 year period to perform the multivariate logistic regression among Asian respondents. This limited our ability to examine trends over time, and we did not account for survey time periods in the modeling. Finally, although the response rates are low, they are comparable to those of other large state-based telephone surveys and reflect a decline in telephone survey response rates nationwide. However, studies have demonstrated that non-response does not necessarily introduce substantial bias into survey estimates (Keeter et al., 2006; Keeter et al., 2000) . We compared our survey sample demographics and found the sample closely reflected the demographic makeup of the Los Angeles County's adult population (not shown). In addition, sample weights were used to account for differential probability of selection, nonresponse, noncoverage, and type of telephone service.
Conclusion
Hypertension among Asian Americans is a serious public health concern, with 23.4% of Asian adults in Los Angeles County reporting a hypertension diagnosis. The prevalence of hypertension varies significantly among Asian ethnic subgroups, with Filipinos having the highest prevalence. Risk factors for hypertension among Asian subgroups mirror those in the population at large. Culturally sensitive approaches should be incorporated into evidence based interventions to prevent and control hypertension among Asians and Asian subgroups in the U.S.
